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STUDIES RELATED TO WILDERNESS

The Wilderness Act (Public Law 88-577, September 3, 1964) and related 
acts require the U.S. Geological Survey and the U.S. Bureau of Mines to survey 
certain areas on Federal lands to determine their mineral resource potential. 
Results must be made available to the public and be submitted to the President 
and the Congress. This report presents the results of a geochemical analyses 
of minus-200 mesh stream sediments survey of the Anaconda-Pintlar Wilderness 
in the Bitteroot National Forest, Beaverhead, Deer Lodge, Granite, and Ravalli 
Counties, Montana. Anaconda-Pintlar Wilderness was designated a primitive 
area in 1937 and a wilderness in 1962 by the U.S. Forest Service. In 1964 
Congress and the President included the area in the National Wilderness 
Preservation System.

INTRODUCTION

The U.S. Forest Service established part of the Anaconda Range as the 
Anaconda-Pintlar Primitive Area on October 2, 1937, and reclassified the area 
in 1962 as the Anaconda-Pintlar Wilderness. It is now a unit of the National 
Wilderness Preservation System, established by the Wilderness Act of September 
3, 1964. The area encompasses 159,086 acres, which span some 40 miles along 
the Continental Divide in Beaverhead, Deer Lodge, Granite, and Ravalli 
Counties, southwestern Montana.

A mineral-resource assessment of the study area by the U.S. Geological 
Survey was begun in June 1980. Two hundred and seventy-two stream-sediment 
samples were collected and analyzed. The samples were analyzed for 31 
elements using semiquantitative emission spectrographic and wet-chemical 
techniques. Sample-site numbers, chemical analyses, and latitude and 
longitude of each sample are presented in this report. Samples were collected 
by D. R. Zimbelman and others, and were analyzed by D. F. Si ems and Eric 
We!sen; data were entered into and retrieved from a computer storage system 
(RASS II) by D. R. Zimbelman.



SAMPLING AND ANALYTICAL PROCEDURES

Composite stream-sediment samples were collected from active first- and 
second-order drainages within and occasionally around the periphery of the 
Wilderness. Approximately 1 kg of sediment was sampled, air-dried, and then 
sieved through a 75-micron sieve. The coarse fraction was then discarded and 
the fines saved for analysis.

Each sample was analyzed semiquantitatively for 31 elements using a six- 
step, D.C. arc, optical-emission spectrographic method (Grimes and Marranzino, 
1968), and additional wet-chemical analyses were obtained for zinc, arsenic, 
and antimony. Atomic-absorption spectrometric techniques were used to analyze 
for zinc (Ward and others, 1969) and antimony (Welsch and Chao, 1975), and a 
colorimetric technique was used to analyze for arsenic (Almond, 1953).

The semiquantitative spectrographic values are reported as one of six- 
steps per order of magnitude (1, 0.7, 0.5, 0.3, 0.2, 0.15, and multiples of 10 
of these members) and are the approximate geometric midpoints of the 
concentration ranges. The precision of the method has been shown to be within 
one adjoining reporting interval on each side of the reported values 83 
percent of the time and within two adjoining intervals on each side of the 
reported value 96 percent of the time (Motooka and Grimes, 1976).

The visual lower limits of determination for the 31 elements that were 
determined spectrographically are included in this report as follows:

For those given in percent:

Calcium 
Iron
Magnesium 
Titanium

0.05
0.05
0.02
0.002

For those given in parts per million:

Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Chromium
Cobalt
Copper
Gold
Lanthanum
Lead
Manganese

100
200

20
1

10
10
20
10

5
5

10
20
10
10

Molybdenum
Nickel
Niobium
Scandium
Silver
Strontium
Thor i urn
Tin
Tungsten
Vanadium
Yttrium
Zinc
Zirconium

5
5

20
5
0,

100
100

10
50
10
10

200
10

The lower limits of determination for arsenic, antimony, and zinc 
determined by wet-chemical means are as follows:

Elements given in parts per million:

Antimony
Arsenic
Zinc

1
10

5



EXPLANATION OF TABLE 1

Iron, magnesium, calcium, and titanium are reported in percent (%); all 
other elements are reported in parts per million (ppm). Letters preceding the 
chemical symbol indicate the method of analysis: S, six-step semiquantitative 
emission spectrographic; AA, atomic absorption; CM, colorimetric. The letter 
P following the antimony and zinc analyses indicates partial digestion of the 
sample. Symbols represented in table 1 are: N, not detected; L, detected, 
but below the limit of reproducible determination for standards used; and, G, 
greater than value shown.

EXPLANATION OF FIGURE 1

Figure 1 is a map showing the area immediately surrounding the study 
area, including major roads, towns, prominent geographic features, as well as 
latitude and longitude ticks, coordinates, and a bar scale. Included is an 
insert map of the state with the area of study in dark.
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